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DRAFT

PRELIMINARY HEALTH ASSESSMENT

ORQNOGQ--DUENWEG MINING BELT

J ASPER COUNTY, M1SSQURI

July 7, 1989

Prepared by:

Clifford L. doseley

Agency for Toxic Substances and Disease Registry



The-; Qronaqo--Duenweq Mining Belt site h^s been proposed tav the U.S.

Environmental Protection Agency (EPwj tor ] istinrj en the National

Priorities List (NPL). Referred to as the Missouri portion of the

Tri-State (Missouri,, Kansas, and Oklahoma) Mining District, the site

comprises approximately 20 square miles, and was the location of the most

concentrated mining effort in the Tri-State District. Due to commercial

sine and lead mining operations that occurred from circa 1850 until the

late 1960s, large open pits (some filled with water), tailings (called

chat) piles,, and subsurface horizontal mining shafts exist throughout the

area. Shallow qroundwater, surface water, sediment, and surface soil are

contaminated with heavy metals sine, lead, cadmium, and nickel.

Population centers in the area use the deeper aquifer for water supplies;

individual households outside these centers rely upon the shallow aquifer

for' water.

Based on the available information, this site is considered to be of

potential public health concern because of the risk to human health caused

by thf/ possibility of exposure to hazardous substances via contaminated

qroi.indwat.er, soil,, sediment, and air. Levels of heavy metals found in

private wells so far do not appear to pose a significant public: health

threat alone-, but may be a significant contribution to the overall

exposure experienced by residents of the Oronogo-Duenweg Mining Belt.
C

Recommendations for soil and air sarnpl ing aNd a well survey, and a

vruqgest ion for developing an accident database relative to the physical

hazards remaining from the mining operations are presented.
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REPORTED COMMUNITY HEALTH CONCERNS

Mo community health concern::;; have bee-n reported to ATSDR,

Surface water, including Center and Shoal Creeks and pit water, may be

used for crop irrigation and livestock watering, and sport fishing. Some

pits have commercial uses, at least one is used as a SCUEtA diving training

facility. Borne pits are large enough to be part of recreational parks and

used for swimming and boating.

The city of Joplin obtains its water from Shoal Creek, with the intake

located downstream from many tailings piles. Smaller towns in the

Oronoqo-Duenweg area (Webb City, Gronoqo, Duenweg , Carterville) use the

deep aquifer as the primary source of drinking water. People living

outside of these small towns use private wells set in the shallow

aquifer. One estimate of the size of the population using shallow

qroundwater for domestic: water supply is 1 , 5OO . The deep aquifer is

separated from the shallow aquifer by impermeable shales.

The human activities within the site boundaries include industrial,

commercial, and retail establishments, service industries, and residential

nirK-as. There are potentially sensitive populations within the site

boundaries, such as children and elderly, schools, hospitals, and nursing

h o m i :!":L .
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••-9.1 to EnvironiMon (• o. i i.;orv::entraT ions
Gronogo •-•Duenw&g Mining Belt

ENVIRONMENTAL MEDIA
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PHYSICAL AND OTHER HAZARDS

The remains; of mining activity are so vast, that public access

restrictions, such as fencing or posting, would be of little

use. A U.S. Bureau of Mines survey in 1983 showed that, there

were over .1,500 open mine shafts and nearly 500 subsidence

features in the Tri-State district, with 124 in Missouri.

Damage to buildings and roads above shaft areas and underground

mine workings, and accidents to people and livestock, have been

re po r ted. Howeve r, no c onf i r m a to ry o r st a ti s t i c a1 i nf o rma t ion

is available.
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ENVIRONMENTAL PATHWAYS (Fate -and Transport)

Mining and milling increases the amount of heavy metals

available for dissolution by decreasing the ore particle size

and increasing the surface area of the particle. When the ore

body contains s LI 1 fates, as sphalerite? (zinc su If ate) and galena

(lead sulfite) do, acidic solutions can form as ground water

comes in contact with the exposed ore or chat or as rainwater

percolates through the piles. Increasing contact time results

in greater amounts of lead, zinc, and sulfate going into

s o 1 u t i o n , c a u s i n cj g r o u n d w a t e r a n d s u r f a c e water c o n t a m i n a t i o n .

Solutions with long residency times may reach highly acidic

conditions. Surface water migration results in the movement, as

sediment, of the smaller waste ore particles deposited on the

1 a n d s u r" face. In add i t i o n , m i n i n g a n d m a c h i n i n q (milling ) r:> -f

ore results in the formation of smaller and smaller particles,

some of which readily can become airborne. 9 me It ing causes the

formation of even smaller and more aerodynamic particles,

Groundwater, surface water, and sediment contamination by heavy

metals has been documented. Although not confirmed by sampling,

surface soil is contaminated, undoubtedly j.n the areas of and on

the chat piles, and probably in surrounding areas due to







. M i i r i ' i ,ri water i.ntahe of 2 i A tors: pi..', d-:-. .• TUT -AM ad!.', i i , i-iou 1 d

• M. t in an intake from water a Ion'-:- u r 2L? inq pt:-r clay i f."-|n->. ,-.Aj. en t. I o

-. 'Jose of 0.3 mq/kq/day for a 70 k i ioqr am ad-.i I I ) . VI. I hou-.jh the

:",i',H i t! i -?f f GC: tii of long-term exposure of humans ir>\ Mr i , i k n ; j waiter

cor.1,1 ain inq ?. inc at this level are not known, 0.3 mri/'kq/day is about 3

tiijiF?-.-; the lowest estimated No Observed Adverse Effect Level (NOAEL)

reported in (1ta). Coupled with as yet unknown concentrations in air,

food, and soil, excessive; exposure to zinc mav be occurring to

r e s i. d e n t s o f t h e 0 r o n o q o - D u e n w e q Mi n i n q a r e a .

Exposure to lead is particularly dangerous for the fetus, because of

its great, sensitivity clurinq development, and for vou.nq children,

her: a use they ingest more lead through normal mouthing activity,

absorb more of the lead they ingest, and are more sensitive to its

effects. Exposure to the mother during pregnancy is important since

lead can transfer to the fetus, resulting in preterm birth, reduced

birth weight, and decreased intelligence quotient (10) in the

infant.. The?re are reports of kidney tumors in laboratory animals fed

large doses of lead; the evidence is insufficient to suggest that

lead causes cancer in humans, and occupational studiess have not

supported this causal relationship. As a toxicant serving no known

physiological requirement, the presence of lead at any level in the

body is less than optimal. Current scientific, thinking holds that

there may be a risk of some adverse health effect at any level of

Load exposure, even though current epidemioloqical and analytical

iiiat hod o logy may not be* -sensitive enough to measure these effects.

Mo-~t of the studies on le?ad effects in humane report data in terms of
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' . ' j'" Jwater alone* does not appear IVL.- LL? _• pi.it).I. ic hr.'".'.'U It prL.'!

. ii •,*- v e i- , as yet unknown contribution-;; from .inhaled air and aast and

uioe.-.-rl.ed f oodsl'.u f f ~- and sio.il may resi.il t i.n excessive cadmium exposure

l.o r^Bidenti of the Off>Doqo-DLif?nwt-?n M.i.niru! ar^-a.

AT30R has prepared, or will prepare, Toxicologies! Profiles on the?

*z i T . e c: o n t. a mi n an t B noted ah o v e .

Bi.sed on the available information, this site is considered to be of

potential public: health concern because of the risk to human health

caused by the possibility of exposure to hazardous substances via

contaminated groundwater,, soil, sediment, and air.

The concentrations reported in qroundwater from private wells do not

appear at this time to pose a significant public health threat.

I-! o vi e v t? r , a c o m p r e h e n s i. v <•;? well s u r v e y a n d s t a t i s t i c: ally-based s a rn p 11. n g

program appears necessary in order to determine if the groundwater

cuncenLrations reported so far are representative of the current

state of contamination. From the limited data in Table 1, no

distinctive trend in concentrations is discernible.

Information on heavy metal concentrations in air arid soil is needed.



The p.:\r t J r. 1 !.•:• s.:i :.'(.;• distribution of the chat p.ij. e?s ^houid ^t> d;~ ter cuned

in ."jrder to help predict the inhalation exposure; potential.

A database of the accidents/injuries resulting from the open mine

shafts and other physical hazards remain.inq from the mining

operations should be considered. Whether or not some sort of

i 111 e r v 63 n t i o 11 s t r a t e q y ( p o s t i n g , n o t i f i c a t i o n ta y m a .v 1 , etc.) is

rif-?L e <.::.* i.-; a r y rou.ld be based on the conclusions drat^n from these data.

Fur 11 it-r environmental characterisation and sampling of the site and

.impacted off-site areas during the Remedial Investigation and

Feasibility Study (RI/FS) should be designed to address the

environmental and human exposure pathways discussed above. When

additional information and data become available, e.g., the completed

RI/FSi:i, such material will form the basis for further assessment by

ATSDR at a later date.
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Site Visit Conducted by: Clifford L. Moseley, CIH, CHWS
Environmental Engineering Branch
Office of Health Assessment
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I he f allowing documents were provided to ATSDR for rv=>v.;.!.-i' . These
doci.imen ts form the basis of this pr'v;l i tninary health ^~.,^t;;i -iinen I1: .,
Further information made available after the development uf this
preliminary health assessment, will be addressed In any ;•> 1.1 h ?.•:•£.•• no en t
health assessment.
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Tri-State Mining Area, Joplin, MO. Ecology and Environment,
Inc. June 27, 1986.
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Data. September 4, 1986.
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11). Agency for Toxic Substances and Disease Registry (ATSDR).
Toxicological Profile for Cadmium. Atlanta, Georgia: ATSDR,
March 1989; ATSDR publication no. TP-88/08.

2b. Agency for Toxic Substances and Disease Registry (ATSDR).
Toxicological Profile for Zinc. Atlanta, Georgia: ATSDR,
December 1988 (in draft).

3 b , Agency for To x i. c S u ta s t a n c e s a n d D i s e a s e R e g i s t r y (ATSDR) .
Toxicological Profile for Lead„ Atlanta, Georgia: ATSDR,
February 1.988 (in draft).
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ATTENTION

One or more of the images associated with
this document may be difficult to read. This

is due to the quaKty of the original
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